Metabolic and functional effects of the nucleoside transport inhibitor R75231 in the ischaemic and blood reperfused rabbit heart.
The ability of R75231, a nucleoside transport inhibitor, to influence adenine nucleotide metabolism and enhance postischaemic functional recovery was assessed in the blood perfused rabbit heart. Hearts (n = 8 per group) from donor animals were excised and perfused with blood at 37 degrees C from a support rabbit. After 20 min of aerobic perfusion hearts were arrested with St Thomas' Hospital cardioplegic solution (2 min at 37 degrees C) and rendered globally ischaemic for 60 min. This was followed by 60 min of reperfusion. R75231 (0.1 mg.kg-1, intravenously) was given to donor and support rabbits 1 h before the experiment, control rabbits receiving the same volume of vehicle. Treatment with R75231 resulted in a 45% reduction in coronary vascular resistance in aerobically perfused control hearts, an effect that was absent during postischaemic reperfusion. Thus, before ischaemia, coronary flow was greater in R75231 treated hearts [6.6(SEM 0.8) ml.min-1] than in controls [4.3(0.6) ml.min-1; p < 0.05] but during reperfusion no significant difference was observed [4.0(0.6) v 3.6(0.3) ml.min-1]. The mean time to onset and extent of contracture during ischaemia was similar in R75231 treated and control groups, at 42(4) v 41(4) min and 27(3) v 26(6) mm Hg, respectively. Left ventricular developed pressure recovered to approximately 50% of its preischaemic value during the first 40 min of reperfusion in both groups; however, after longer durations of reperfusion, it tended to deteriorate in the R75231 treated group whereas it was maintained at a constant level in the controls [37(10) v 53(6) mm Hg, respectively; NS]. At the end of reperfusion, tissue adenosine content was 13-fold greater in the R75231 treated group, at 0.40(0.09) v 0.03(0.01) mumol.g-1 dry wt in controls; p < 0.05; the nucleotide pool, nicotinamide adenine dinucleotide phosphate content, and the energy charge potential were similar in groups. R75231 decreased coronary vascular resistance and increased coronary flow during aerobic perfusion in control hearts, an effect that was lost after ischaemia and reperfusion. R75231 also increased greatly the tissue content of adenosine but, despite this, failed to improve either the recovery of cardiac contractile function or the replenishment of the adenine nucleotide pool.